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DETAILED ACTION 


Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1,2, 11, 12, 16-18, 36-40, 45, 46, 51, 54, 55, 58, 63 and 65-68 are 
rejected under 35 U.S.C. 102(b) as being anticipated by Pepper (US Patent No. 
5,046,824) cited by applicant. 

Regarding claims 1 , 1 1 , 16, 37, 45, 54 and 68, referring to figures 1-5, Pepper 
discloses a method of optically interconnecting a first station to a second station by 
coupling a first optical beam and a second optical beam, the first optical beam 
originating from the first station and being directed to the second station, the second 
optical beam originating from the second station and being directed to the first station, 
the method comprising the steps of: 

providing a first adaptive optical module (2) and a second adaptive optical 
module (8)(Figs. 1-5); 

disposing the first adaptive optical module (2) in a path of the first beam for 
reflecting and directing the first beam to the second adaptive optical 
module (8) (Fig. 1 ); and 

reflecting the second beam received from the second adaptive optical 
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mod ule (8), and directing the second beam to the first station (Fig. 1 ); and 

disposing the second adaptive optical module (8) in a path of the second beam 

for 

reflecting and directing the second beam to the first adaptive optical 

module (Fig. 1); and 

reflecting the first beam received from the first adaptive optical module, 

and 

directing the first beam to the second station (see from col. 3, line 25 to 
col. 7, line 48). 

Regarding claims 2, 17, 18, 36, 38, 46, 55 and 65, Pepper further teaches the 
step of compensating for propagation errors and wherein the first and second optical 
modules function in a closed-loop fashion (Figs. 1-4). 

Regarding claims 12 and 58, Pepper further teaches the step of correcting 
propagation distortions of the first and second optical beams includes a step of 
planarizing the wavefronts of the first and second optical beams, the step of planarizing 
the first and second optical beams being carried out by at least one adaptive optical 
module, the at least one adaptive optical module functioning in a closed-loop fashion 
(Fig. 5). 

Regarding claims 39 and 40, Pepper further teaches at least one of the first and 
second adaptive optical modules (2, 8)(Fig. 1) comprises an adaptive optical wavefront 
corrector and a wavefront error sensor (i.e., an adaptive optical wavefront corrector 4 
and a wavefront error sensor 6, Fig. 1 ). 
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Regarding claims 51 and 63, Pepper further teaches the adaptive optical 
modules (2, 4)(Fig. 1) comprise LCLVs, liquid crystal SLMs, deformable MEMS devices, 
optical MEMS-based SLMs, or liquid crystal cell with transparent electrodes, or any 
combination thereof. 

Regarding claims 66 and 67, Pepper further teaches the first and second stations 
comprise at least one transceiver (Figs. 1-4). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 3-10,13-15,1 9-35, 41-44, 47-50, 52, 53, 56, 57, 59-62 and 64 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Pepper (US Patent No. 
5,046,824 cited by applicant) in view of Salmon (US Patent No. 5,745,309). 

Regarding claims 3, 4, 9, 13, 19-21, 33, 41, 47, 52, 56, 57 and 64, Pepper differs 
from claims 3, 4, 9, 13, 19-21 , 33, 41 , 47, 52, 56, 57 and 64 in that he fails to teach an 
optical tilt-focus error compensator. However, Salmon teaches an optical tilt-focus error 
compensator (Fig. 1, col. 2, lines 1-65, col. 3, lines 1-67 and col. 4, lines 1-32 and 50-67 
and col. 5, lines 1-67). Therefore, it would have been obvious to one having skill in the 
art at the time the invention was made to incorporate the optical tilt-focus error 
compensator as taught by Salmon in the system of Pepper. One of ordinary skill in the 
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art would have been motivated to do this since Salmon suggests in column 2, lines 1- 
65, col. 3, lines 1-67 and col. 4, lines 1-32 and lines 50-67 and col. 5, lines 1-67 that 
using such an optical tilt-focus error compensator has advantage of allowing removing 
overall tilt and focus errors between the first and second beams so that the beams 
propagate in exact opposite to each other within the system. 

Regarding claims 5, 6, 10, 22, 23, 25, 27, 34, 42, 48 and 53, the combination of 
Pepper and Salmon teaches at least one of the first and second adaptive optical 
modules (2, 8)(Fig. 1 of Pepper) comprises an adaptive optical wavefront corrector and 
a wavefront error sensor (i.e., adaptive optical module 2 comprises an adaptive optical 
wavefront corrector 4 and a wavefront error sensor 6, Fig. 1 ). 

Regarding claims 7, 26, 28, 49 and 50, the combination of Pepper and Salmon 
teaches the step of reflecting and directing the first beam to the second adaptive optical 
module, is carried out by the first adaptive optical wavefront corrector; 

after reflecting of a corrected first beam by the first adaptive optical wavefront 
corrector, 

a first part of the corrected first beam is directed to the first wavefront error 
sensor; 

the first wavefront error sensor senses a distortion of the first beam, computes a 
correction, and addresses the first adaptive optical wavefront corrector to reduce the 
distortion of the first beam by producing the corrected first beam after reflection of the 
first beam by the first adaptive optical wavefront corrector ; 
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after correction of the first beam, and reflection and directing of the corrected first 
beam by the first adaptive optical wavefront corrector, a second part of the corrected 
first beam is directed to the second adaptive optical wavefront corrector; 

the second adaptive optical wavefront corrector reflects and directs the corrected 
first beam to the second station; 

the step of reflecting and directing the second beam to the first adaptive optical 
module, is carried out by the second adaptive optical wavefront corrector; 
after reflecting of a corrected second beam by the second adaptive optical wavefront 
corrector, a first part of the corrected second beam is directed to the second wavefront 
error sensor; 

the second wavefront error sensor senses a distortion of the second beam, 
computes a correction, and addresses the second adaptive optical wavefront corrector 
to reduce the distortion of the second beam by producing a corrected second beam 
after reflection of the second beam by the second adaptive optical wavefront corrector ; 
after correction of the second beam, and reflection and directing of the corrected 
second beam by the second adaptive optical wavefront corrector, a second part of the 
corrected second beam is directed to the first adaptive optical wavefront corrector; and 

the first adaptive optical wavefront corrector reflects and directs the corrected 
second beam to the first station (Figs. 1-4 of Pepper, see from col. 3, line 25 to col. 7, 
line 48 and see Fig. 1 of Salmon). 

Regarding claims 8 and 32, the combination of Pepper and Salmon teaches the 
adaptive optical modules comprise LCLVs, liquid crystal SLMs, deformable MEMS 
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devices, optical MEMS-based SLMs, or liquid crystal cell with transparent electrodes, or 
any combination thereof (i.e., adaptive optical modules 2 and 8 comprises LCLVs of 
Pepper). 

Regarding claims 14, 31 , 44 and 62, the combination of Pepper and Salmon 
teaches the information is encoded onto the first optical beam at the first station, 
information is encoded onto the second optical beam at the second station, and wherein 
the first optical beam arrives at the second station as a diffraction-limited beam and 
delivers to the second station the information encoded onto the first optical beam at the 
first station, and the second optical beam arrives at the first station as a diffraction- 
limited beam and delivers to the first station the information encoded onto the second 
optical beam at the second station (Figs. 1-4 of Pepper and Fig. 1 of Salmon). 

Regarding claims 15 and 35, the combination of Pepper and Salmon teaches 
the first and second stations comprise at least one transceiver (not shown) (Figs. 1-4 of 
Pepper and Fig. 1 of Salmon). 

Regarding claims 24, 59 and 60, the combination of Pepper and Salmon 
teaches "further comprising: 

a first beam splitter (24)(Fig. 1 of Pepper) for splitting the first beam, the first 
beam sputter being disposed in a light path between the first and second adaptive 
optical modules; and 

a second beam splitter (62)(Fig. 1 ) for splitting the second beam, the second 
beam splitter being disposed in a light path between the first and second adaptive 
optical modules. 
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Regarding claims 29, 30, 43 and 61, the combination of Pepper and Salmon 
teaches further propagation error correction includes planarizing at least one of the first 
and second optical beams (Fig. 5 of Pepper and Fig. 1 of Salmon). 


5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Brown, Jr. et al (US Patent No. 5,051,571) discloses cascade adaptive optics 

system. 

Cheng et al (Us Patent No. 6,577,421) discloses alignment system. 
Friedman et al (US Patent No. 6,278,100) discloses optical system. 
Wirth (Pub. No. US 2002/0030824 A1) discloses method and apparatus for 
wavefront measurement. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hanh Phan whose telephone number is (703)306-5840. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached on (703)305-4729. The fax phone number for 
the organization where this application or proceeding is assigned is (703)872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)305- 


Conclusion 


4700. 




